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Figs. 1-15 are attached as formal drawings. 



00677182.1 




m 0 6 im r 



Docket #: P/3341-4 
, Title: RECEIVER FOR DISCRETE MULT I TONE 
T MODULATED SIGNALS HAVING WINDOW 

FUNCTION 

Inventors: S. K a poor et al. 

Contact: James A. Finder (212) 385-0700 

Drawings: 14 (Figs. 1-15) 





LxJ 




Docket #: P/3341-4 

Title: RECEIVER FOR DISCRETE MULTITONE 

MODULATED SIGNALS HAVING WINDOW 

/' ^ . \ FUNCTION 

" " Inventors: S. Kapoor et al. 

Contact: James A. Finder (212) 385-0700 
Drawings: 14 (Figs. 1-15) 



m 0 8 2QU4 





CM 
ro 



/ 



Docket #: P/3341-4 
.Title: RECEIVER FOR DISCRETE MULTITONE 
1 MODULATED SIGNALS HAVING WINDOW 

FUNCTION 

Inventors: S. Kapooret al. 

Contact: James A. Finder (212) 385-0700 

Drawings: 14 (Figs. 1-15) 





OFE with 2 feedback taps 



Fig. 4 



Long Loop 



ANSI T1.601 Loop 2 


1.5 Kft 
24 AWG 




CO 


13.5 Kft 


_ 3 Kft 




RT+home wiring 


26 AWG 


24 AWG 



Medium Loop 





400 ft 


800 ft 








„ 26 AWG 


26 AWG 






CSA Loop #4 








CO 


550 ft 


6250 ft 


800 Kft 


RT+home wiring 


26 AWG 


26 AWG 


26 AWG 



Fig. 6 



3 8 m 



Docket #: P/3341-4 

|tt»e: RECEIVER FOR DISCRETE MULTITONE 
"»DULATED SIGNALS HAVING WINDOW 

ENCTION 

Inventors: S. KapK>or et al. 

Contact: James A. Finder (212) 385-0700 

Drawings: 14 (Figs. 1-1S) 




(qp) apn;!u6Dfl 



Docket #: PAJ341-4 

[ie: RECEIVER FOR DISCRETE MULT I TONE 
lDULATED SIGNALS having WINDOW 
_ S'CTION 
Inventors: S. Kapoor et al. 
Contact: James A. Finder (212) 385-0700 
Drawings: 14 (Figs. 1-15) 




< 



0 8 T0> 

-40 
-60 



ISI 



el -80 

T3 



o 

CO 



-100 
-120 
-140 



Dockets: P/3341-4 
.Title: RECEIVER FOR DISCRETE MULTITONE 

■modulated signals having window 
"function 

Inventors: S. Kapoor et al. 

Contact: James A. Finder (212) 385-0700 

Drawings: 14 (Figs. 1-15) 









! | 

! 1 


iiii 

Transmit 

Receive 
NBI+AWGN 










! i 

t 










[ + i 
i i 












! < 

J / 


\ 
\ 


















1 

L 


I 
\ 


















I 
1 


\ 
\ 

\ 





































40 50 60 70 80 90 100 1 
Bin Index 



0 120 



Long Loop With NBI Signal And Noise PSD'S Before TEQ 

Fig. 7A 





-40 




-60 


N 




H 




E 


-80 


CD 




TJ 


-100 






o 

CO 


-120 


D_ 






-140 




-160 



40 50 60 70 80 90 100 1 
Bin Index 









\ I I 1 1 1 1 

Transmit 

Receive+AWGN after TEQ 
NBI+AWGN after TEQ 


















































































X- 


















r 

/ 




























i 




i 
t 



0 120 



Long Loop With NBI Signal And Noise PSD'S After TEQ 

Fig. 7B 



Docket #: P/3341-4 

Title: RECEIVER FOR DISCRETE MULTITONE 
MODULATED SIGNALS HAVING WINDOW 
FUNCTION 
"Inventors: S. K a poor et al. 
Contact: James A. Finder (212) 385-0700 
Drawings: 14 (Figs. 1-15) 



E3V 0 8 2^ 



m 

T3 

CO 



8 

7 
6 
5 

10 4 
3 
2 
1 

0 



CD 
CL 



Conventional (DP1) 
Window 1 
Window 2 

Alternate bins with Hanning 




40 50 



70 80 90 
Bin Index 



100 110 120 



Long Loop With NBI Profile 

Fig. 8A 













Conventional (DP1) 

Window 1 
o Combined 


1 
1 
1 
























1 
1 




















1 
« 
1 

a> — 




















i 
■ 
i 


























i t 
f i 
It 



























































40 50 60 70 80 90 100 110 120 
Bin Index 

Long Loop With NBI Bit-Allocation Profile 

Fig. 8B 




-40 
-60 



m -80 



Q 
CO 
CL 



-100 

-120 
-140 



Docket #: P/3341-4 
^Title: RECEIVER FOR DISCRETE MULTITONE 

Modulated signals having window 
function 

Inventors: S. Kapoor et al. 

Contact: James A. Finder (212) 385-0700 

Drawings: 14 (Figs. 1-15) 



1 

1 




! 1 

I 1 


1 ( 1 1 

Transmit 

Receive 
NBI+AWGN 








\ : ! 

1 t 

: ! 
• 




! 


■ 

i 

; ; f 


i 






/ 
i 


\ 
I 






; 








i 








i 
i 


I 
1 
1 






! 
• 

: 










/ 
/ 


l 

.v. 






! 

1 


























40 50 60 70 80 90 100 1 
Bin Index 



0 120 



Medium Loop with NBI Signal And Noise PSD'S Before TEQ 

Fig. 9 A 





-40 




-60 


ISI 






-80 


m 




-o 
c 


-100 


a 


-120 


CO 


o_ 




-140 




-160 



- Transmit 
— Receive+AWGN after TEQ 
_ NBI+AWGN after TEQ 



40 50 60 70 80 90 100 110 120 
Bin Index 

Medium Loop with NBI Signal And Noise PSD'S After TEQ 



Fig. 9B 



/ "A i 



ocket#: P/3341-4 

£le: RECEIVER FOR DISCRETE MULT I TONE 
ADULATED SIGNALS HAVING WINDOW 
NCTION 
Inventors: S. Kapoor et al. 
Contact: James A. Finder (212) 385-0700 
Drawings: 14 (Figs. 1-15) 





ou 




JJ 




50 




tJ 


CD 
"O 


4-0 


Oi 




CO 






30 




25 




20 




15 







Conventional (DP1) 

Window 1 

Window 2 

+ Alternate bins with Hanning 


"V \ ' 1 *V . ' 

X* i / - ^ 


! 


-» ■ 

\ | 

1 






% 

—4 


1 1 
1 
I 














% 

% 

\ 


1 
1 






/ 




i 
! 








1 

\ 


1 

i 






/ 

9 






j 










* i 






9 

t 

$ 






i 










1 

K- 






I 
# 
1 






i 
I 










H 

■V? 




— 


1 






I 

! 

i 

• 









40 50 60 70 80 90 100 110 120 

Gin Index 

Medium Loop With NBI SNR Profile 

Fig. 10A 



16 
14 
12 

E 10 

jo 

q3 8 
a. 

£ 6 

CD 

4 

2 
0 



.1 I 










Conventional (DP1) 

Window 1 
o Combined 


\ 

1 








»l 
















■ 


"V 

1 

























1 

• 

t 


i 






















% 

9 

i 
























t 

%~ _ 


9 

_ f 






















i 
t 
i 









































40 50 60 70 80 90 100 110 120 

Bin Index 

Medium Loop With NBI Bit-Allocation Profile 

Fig. 10B 



Docket #: P/3341-4 
■tie: RECEIVER FOR DISCRETE MULTITONE 
ODULATED SIGNALS HAVING WINDOW 
_ UNCTION 

Inventors: S. K a poor et al. 
Contact: James A. Finder (212) 385-0700 
Drawings: 14 (Figs. 1-15) 




W 0 % TBS* 



40 50 60 70 80 90 100 1 
Bin Index 



Medium Loop With Crosstalk Signal And Noise PSD'S Before TEQ 

Fig. 1 1 A 



IM 

IE 



E 
■o 



-40 



-60 



•80 



-100 



-120 

Q_ 



-140 
-160 



r 



Transmit 

Receive after TEQ 

Crosstalk+AWGN after TEQ U 



40 50 60 70 80 90 100 1 
Bin Index 



0 120 

Medium Loop With Crosstalk Signal And Noise PSD'S After TEQ 



Fig. 11B 



Docket #: P/3341-4 

Title: RECEIVER FOR DISCRETE MULT I TONE 
MODULATED SIGNALS HAVING WINDOW 
FUNCTION 

Inventors: S. Kapoor et al. 

Contact: James A. Finder (212) 385-0700 

Drawings: 14 (Figs. 1-15) 



55 
50 
45 



S 40 



co 35 
30 
25 
20 



1 




i i ! i i 


i 

t fZ 


1 


* * 


j j 


j / j 






y # 
f i 










K > 






if ' 
t ' 

r i 








i 
i 










- Conventional (DP1) 

- Window 1 

- Window 2 

Alternate bins with Harming 




tf 
if 










7 ' 

J 1 

t~t — 




+ 






















# 

# 





















40 50 60 70 80 90 100 110 120 
Bin Index 

Medium Loop With Crosstalk SNR Profile 



Fig. 12A 




40 50 60 70 80 90 100 110 120 

Bin Index 

Medium Loop With Crosstalk Bit Allocation Profile 

Fig. 12B 



55 
50 
45 
_ 40 

CD 

on 

™ 30 
25 
20 
15 



Docket#: P/3341-4 

Title: RECEIVER FOR DISCRETE MULT1TONE 
MODULATED SIGNALS HAVING WINDOW 
FUNCTION 

Inventors: S. K a poor et al. 

Contact: James A. Finder (212) 385-0700 

Drawings: 14 (Figs. 1-15) 



e::v 3 e tz: 




Conventional (DP1) 

Window 1 



- Window 2 
+ Alternate bins with Hcnning 



40 50 60 70 80 90 100 1 

Bin Index 



0 120 



Medium Loop With Crosstalk Without TEQ SNR Profile 

Fig. 13A 



la 



12 
10 
8 



a- 6 

CO 

m 











Conventional (DP1 

Window 1 
o Combined 




















n 












M 






























£ 


«... - 

* i t 




t 






i 

V » • * 






\ 
i 






i 
i 








1 « 

; : 


1 i 


1 

! 

i 







Bin Index 

Medium Loop With Crosstalk Without TEQ Bit Allocation Profile 

Fig. 13B 



Docket ft: P/3341-4 

Title: RECEIVER FOR DISCRETE MULT I TONE 
MODULATED SIGNALS HAVING WINDOW 
FUNCTION 

Inventors: S. K a poor et al. 

Contact: James A. Finder (212) 385-0700 

Drawings: 14 (Figs. 1-15) 



\ 



TRANSMITTER 



INPUT 
BITS- 
b(n) 



10 



IFFT 
MODULATOR 



X(k)f 



x(n) 



CYCLIC 
«H PREFIX 
GENERATOR 

7 



16' 



SYMBOL 
GENERATOR 



—12 



x'(n) 



30^ 



REMOVER 



36^ 



32^ 



h(n) 



TEQ 



34 



y(n) 



FFT 

DEMODULATOR 



38 
X(k) 



BIT 
GENERATOR 



20 



D/A 



>^22 



^24 



WIRE 
LOOP 



^26 



A/D 



OUTPUT BITS b(n) 



RECEIVER 



Fig. 14 

(Prior Art) 



Amplitude 



8 
7 
6 
5 

h(n) * 
3 

2 

1 

0 
-1 



x 10 



-3 



100 200 300 400 500 600 
n 



time (samples) 



Fig. 15 



